Introduction
The sunflower (Helianthus annuus L.) is an annual dicotyledon plant of the family Asteraceae, highly adaptable to several soil-climate conditions. It is cultivated in all continents for the production of comestible oils, biodiesel, ornamentation, animal feed and others (Souza et al., 2015) . Sunflower crop culture in Brazil is feasible as from the second harvest, especially for the state of Mato Grosso in the Central-Western region, represented almost exclusively for the municipality of Campo Novo do Parecis. Cultivated area in Brazil for the 2016/17 harvest reached 62.7 thousand ha, of which 50.1 thousand were cultivated in the three states of the Central-Western region. The state of Mato Grosso featured a 31.8 thousand ha crop area. Brazilian production for the 2016/17 harvest amounted to 103.7 thousand tons. The Central-Western region featured 85.3 thousand tons, with the state of Mato Grosso producing 53.1 thousand tons for the entire region. Once more, Campo Novo do Parecis was the municipality with the highest production rate in the state (Conab, 2018) . In fact, the municipality has the best soil-climate conditions, with the best altitude and a well-defined dry season.
The no-tillage system (NTS) is widely employed in the region since it minimizes soil and nutrient losses by erosion. The sunflower crop is not efficient for soil coverage. Least soil coverage after harvest lies in residues, predominantly by stalks (Marcelo et al., 2012) .
In the case of the maintenance of straw and chaff for the feasibility of NTS, grasses produce great mass volumes. Since they have a high C/N ratio, they endure longer in soil coverage (Noce et al., 2008) . Intercropping requires defining grass population so that high population rates of the latter do not impair the development of the main crop and benefit soil coverage.
Species of the genus Urochloa are widely used in intercropping for soil coverage during the interharvest period or in the formation of pasture within integrated systems. As a rule, Urochloa grasses are the main options in chaff formation for NTS due to the production of good dry matter and to high C/N ratio in their composition formed by great lignin concentrations which prolong their decomposition span (Nepomuceno et al., 2012) . Machado & Assis (2010) report that Uruchloa ruziziensis and Uruchloa decumbens may be better employed for soil coverage since they have continuous growth during the dry season and fast drying rates.
Although the sunflower may be intercropped with grass species, negative effects (with loss of productivity) may occur due to greater interspecies competition (Alves et al., 2013) . Gontijo Neto et al. (2009) assessed sunflower intercropping with Xaraés, Piatã and Massai cultivars and reported a 27% decrease in sunflower productivity when compared to sunflower crop alone. When Souza et al. (2015) compared sunflower intercropped with U. ruziziensis planted in the first fortnight in February, they registered a 540 kg ha ) increase in sunflower productivity in contrast to sunflower crop alone. The above signaled the need for more in-depth studies on the intercropping sunflower culture to define the correct parameters for the system´s best efficiency.
Sunflower intercropping with grass has become an interesting technique to solve the issue of low vegetal coverage after harvest within the sunflower crop alone system. However, the system´s influence on crop development and productivity should be evaluated to avoid possible negative effects on it. Current assay assessed the influence of intercropping in agronomic performance and productivity of the sunflower under different populations of Urochloa ruziziensis in the Campo Novo do Parecis region.
Material and methods
Current assay was performed in Campo Novo do Parecis MT Brazil, in the second 2016/2017 harvest. The area lies at 13º40'37" S and 57º47'30"' W and altitude 564 m. The soil of the experimental area is typical dystrophic Red-Yellow Latosol, following the Brazilian Soil Classification System (Embrapa, 2013). According to Köppen´s classification (Vianello & Alves, 2004) , local climate is Aw, or rather, tropical climate with a well-defined dry season between May and September. The dry and rainy seasons are welldefined, the former between May and September, the latter between October and April (Dallacort et al., 2011) . Figure 1 provides data on mean rainfall and temperature rates during the experimental period. Mean rates were 31.0; 23.2 and 18,2 ºC for maximum, mean and minimum temperatures, respectively; rainfall reached 510.4 mm during the experimental period, complying with sunflower´s water demands, between 500 and 700 mm, regularly distributed throughout the cycle (Castro & Farias, 2005) .
The experiment consisted of randomized blocks with six treatments (seeding rates of U. ruziziensis), with four replications. Treatments comprised 0, 200, 400, 600, 800 and 1000 scores of crop value (CV) per ha (1)
Wherein: % purity is the physical quality of U. ruziziensis seeds, or rather, the number of U. ruziziensis seeds on total number of seeds of the sample, including dirt (stones and chaff); % germination is the number of viable seeds. Quantity of seeds was calculated by Equation 2 (Gontijo Neto et al., 2006) :
Wherein: AS is the amount of seeds (kg ha -1 ); CV score is the desired seeding rate.
Since U. ruziziensis seed is 100% pure and 88% germination, amount of seeds for CV scores were 2.27; 4.55; 6.82; 9.09 and 11.36 kg ha -1 respectively for 200, 400, 600, 800 and 1000 SCV.
The planting of sunflower, cultivar Helio 250, was done mechanically with broadcast spreader on 10-03-2017. Splits comprised six 7 m rows, spaced 0.45 m, with 45,000 plants ha -1 . Useful area comprised two central rows, excluding 1 m from each edge. U. ruziziensis was seeded manually, posterior to seeding of sunflower, followed by surface incorporation by rake. The sunflower plant emerged some 5 days after seeding (DAS) and U. ruziziensis emerged between 8 and 20 DAS.
Basic fertilization for sunflower requirements complied with recommendations by Leite et al. (2005) , at stages V6 and R1. Applications were done with shoulder pump with compressed CO2 at constant pressure of 413,69 kPa (60 psi).
Sunflowers were harvested manually with pruning shears on 05/07/2017 when the crop reached phenological stage R9 (physiological maturity). The crop was left to dry naturally; it was then weighed and corrected for humidity at 11% (hb), following Dalchiavon et al. (2011) . The agronomic characteristics in R5.5 (full bloom) in five plants per split comprised plant height (PLH; cm), measured by tape, from soil level to the highest tip of the plant; stalk diameter (STD; mm), measured by caliper from 5 cm above soil level; shoot dry mass (DMA; t ha Data underwent analysis of variance (p<0.05) and regression, with SISVAR (Ferreira, 2011) .
Results and discussion
There was no influence of treatments on the development of the sunflower (Table 1) . Analysis of variance was not significant and mathematic regressions had no statistical significance. Coefficients of variance (CV) for agronomic characteristics of the sunflower were classified low or average, following classification suggested by Pimentel-Gomes (2009). They were similar to those reported by Souza et al. (2015) and Santos et al. (2016) , who evaluated the agronomic characteristics of the sunflower intercropping species of the genus Urochloa.
Lack of influence of seeding rates of U. ruziziensis on the sunflower´s characteristics (Tables 1 and 2 ) is due to the slow initial development of the grass when compared to that of the sunflower, registered by Timossi et al. (2007) . The authors reported slow initial development of the species of the genus Urochloa. Similarly, Pacheco et al. (2008) observed low rates for plant height in species of the genus Urochloa when compared to millet, yardgrass and sorghum 30 days after seeding (DAS) and in four seeding periods. Pacheco et al. (2008) stated that, whereas mean heights of the four periods for the species Urochloa (ruziziensis, decumbens and brizantha) were respectively 12.64, 14.88 and 14.4 cm, height of millet reached 18.05 cm, yardgrass reached 19.21 cm and sorghum reached 29.49 cm, or rather, higher rates than those by Urochloa species. Further, Pacheco et al. (2011) insisted that species of the genus Urochloa (ruziziensis and brizantha) at 60 and 75 DAS had the lowest dry matter rates when compared to millet. After this period, accumulation of the two was higher than that of millet and confirmed the slow initial growth of Urochloa.
Table 1 -Summary of analyses of variance for plant height (PLH), stem diameter (STD), dry mass of the aerial part (DMA), diameter of the capitulum (DCA), mass of achenes per capitulum (MAC), number of achenes per capitulum (NAC), mass of one thousand achenes (MTA), harvest index (HRI) and productivity of achenes (PRA) (Campo Novo do Parecis -MT, 2017) Regard to competition with other species, the sunflower crop is efficient 30 days after emergence. According to Silva et al. (2013) , the plant exerts crop control and overshadows the other species. However, since in current analysis seedlings of U. ruziziensis started to emerge only 8 DAS, or rather, 3 DAE of sunflower seedlings, a low scale interspecies competition ensued, with low negative effects on the sunflower development.
It should be underscored that total prevention period against interference (PPAI), or rather, the period in which the crop should be maintained free of weeds, is approximately 39 DAE in the summer and 34 DAE in the winter. Consequently, weeds that infest the area after this period do no cause any significant damage to the crop (Silva et al., 2013) . The above corroborates reports by Alves et al. (2013) who registered that PPAI was 37 and 43 DAE respectively for genotypes Embrapa 122 and Helio 358.
The non-interference of intercropping on the sunflower development may be due to the fact that U. ruziziensis has a slow development up to 60 DAS and also to the fact that the sunflower is an efficient crop competing with other species as from 30 DAS, corroborating evidence by Timossi et al. (2007) and Pacheco et al. (2008) . Further, Souza et al. (2015) did not report any influence of intercropping (sunflower + U. ruziziensis) as a single factor in the sunflower´s characteristics. However, interaction between intercropping and seeding period and between intercropping and spacing between rows (0.45 and 0.90 m) was influential and demonstrated that intercropping influence is related to other factors in the system.
In their research in which they evaluated productive and nutritional characteristics of sunflower and U. brizantha in different forager systems and in offsea-son intercropping in Rio Verde GO Brazil, Santos et al. (2016) reported differences in the productivity of achenes only when intercropping occurred on the same seeding row of the sunflower. One may conclude that the intercropping of sunflower and species of the genus Urochloa is feasible to produce chaff impairing the development and productivity of the sunflower crop.
Further studies may be undertaken involving technical factors such as spacing, plant populations, intercropping by different species, delayed seeding when compared to simultaneous one, seeding periods and others that affect the system. Research would repeat assays in consecutive years to evaluate the influence of environmental factors and take into account eventual climatic difference between agricultural years.
Conclusion
The development and productivity of the sunflower are not affected by seeding rates of Urochloa ruziziensis when seeded simultaneously.
